Cortical astrocytes activated by basic fibroblast growth factor secrete molecules that stimulate differentiation of mesencephalic dopaminergic neurons.
In reactive gliosis, astrocytes undergo morphological and biochemical changes which can be mimicked in vitro by treatment with bFGF (basic fibroblast growth factor) or cAMP. To investigate the influence of activated cortical astrocytes on central nervous system (CNSD) neurons, we studied the effect of the supernatant from bFGF-treated astrocytes on the development of dopaminergic neurons from rat mesencephalon. Conditioned medium of untreated astrocytes stimulated dopamine uptake of mesencephalic cultures. After activation of astrocytes with bFGF this effect was greatly enhanced. It was significantly more potent than stimulating effects of other neurotrophic factors. The supernatant of these astrocytes increased the biochemical differentiation but not the survival of dopaminergic neurons in our cell culture system. Trypsin digestion and gel chromatography revealed that the activity was due to one or several proteins with molecular mass above 5 kDa. We excluded the participation of several factors known to be produced by astrocytes or that are neurotrophic for substantia nigra cultures. In particular, we provide evidence that bFGF, BDNF, NT-3, Il-1, Il-6, S100 beta and alpha 2-macroglobulin were not involved in the effect of the conditioned medium. In vitro stimulation of astrocytes therefore triggers the expression of currently uncharacterized factors which influence the biochemical differentiation of mesencephalic dopaminergic neurons, the cells that degenerate in Parkinson's disease.